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(54) EXPOSURE APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep high throughput and also 
maintain precise alignment accuracy even when foreign 
particles, etc., adhere to a surface of a photosensitive 
substrate. 

SOLUTION: An alignment sensor with a detection area equal to 
an alignment mark on a wafer W and a focus sensor for 
detecting defocus in the area by illuminating the area are built in 
a sensor unit 16. The sensor unit 16 measures the out~of- 
forcus for detection of the alignment. In a main control device 
24, a shot arrangement of the wafer W is computed by EGA 
(Enhanced Global Alignment), so called, using only the 
measurement result of mark positions with the defocus within 
the prescribed range. The exposure position of a shot area is 
determined to expose a reticle pattern. 
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•Exposure system e.g. for semiconductor device, LCD element manufacture - has comput 
in£ unit which calculates area of multiple shot arrays on substrate, based on shot area 
designing data and detected focus offset 

NIKON CORP 96.12.06 96JP-342550 

P84 (98.06.26) IW1L 21/027, G03F 9/00 

The system (10) includes a mark position detector (16) which detects position of 
an alignment mark formed in detection area of the substrate (W). Light beam is incident 
on the detection area of the substrate and the intensity of reflected light is detected for 
measuring focus offset. 

Based on detected offset amount, direction of optical axis is adjusted. A computing 
unit calculates area of multiple shot arrays on the substrate based on shot area designing 
data and detected focus offset. 

USE - In e.g. photolithography process. 

ADVANTAGE - Improves through-put. Enables detection of focal offset of align- 
ment mark, correctly, (llpp Dwg.No.1/7) 
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30 -yRSTH U^^URCDA^ — >C C r <7) + ;[\ (U 
^^;Uir>^) a*fi*Jfc^P LtD^ilttiiaff— ifeTS 
=KffiTU^^;i/RS:{4Bj*86 ( U7~>7 )VT ? -f > h) 
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©KSJBfc^faUXHttStlXtr**. fe*3, &ffatttl* 
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1 4^xYffia*wa!j^tist><©(!:-rs. 
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7 4 cft-ttffJA« 3jBO^^£t}/BA°^-> 8 OA, 8 
OB, 8 0C (fib. i3Ttt/^->8 0Ci:otiT 

ffl;^->80A, 80B, 8OC01/>X^4OS^ 
Jt«l/>X4 8l:J:5ft8 1A f 8 IB, 8 1C (fi i<9 
U H3Ttt»8 1Ctt0^f) ^^X/\W_h^g^ 
Snt^S. -eit, ^8 1 A, 81B, 8 1 CCDft!®} 
1/>X4 8, U>X«50, ^^□■1'7^^7-52 
&tfiEJfc«7 6 £^bTS!£«Snfc«8 2 A. 8 2 
B, 8 2C (fib. B3TIJS8 2 Cliiitf) **5 
-T>-tr>it7 8±{cH»*nT^S. 

[0 0 4 9] 9X/\WJ:©J«^«iU3ffl/^^ — 

«8 1A, 8 IB, 8 lCttfifflfi«±l:EfSnT 
i^ZTztb, ^nt><D-7^ >-tr>1t7 8 ±\zMfSVk^ tifz 
t82A, 82B, 8 2 C«Hf3£0^|6] (cnSrU^fSl 20 

1/>X4 8^6!)XAW«BfI/t> h U *;/^T£>S 

7 8flJtt*^U-fe> h»J 7^t!5:oT^5. 
#k 9iAW^)tiAX alzW-ft £ (Z/jftK:) ^{it- 
Si:. ^XAW±CD^,£^ft/8A^ — ><D^8 1 A, 8 
IB, 8 1 C tt^ftbfc:^** (fib, m$^7* 

— XXZtLZ) . ^<>-fe>+h7 8±CD^8 2 A, 8 2 30 
B, 8 2 C^lliUSf^^lfnt^o ^n^fUffi 
IT, ^<>-fe>it 7 8±T<7)«©U^|6]'vOS2pffiR 
\Z$$tZ>ffi&timfr b*fJSf -5 ^XAW_h(Dffl-»J,£<Z> z 

[ 0 0 5 0] n^SU>X4 8 ^IT77</ 

> hiz>^T^ft£*aS^XA±Qm^*f!I?0— M&m 
4 S#SabTK^-r*. H4«C*5^T, R^CD«*te*# 
ftl/>X4 8 <7)«?XAW±{C43WSa*«»8 4 £^ 
•To K»ffi»8 4rtKte3ffltBttiti««8 6 A~8 6 C 

[ 0 0 5 1] tttUffi«8 6 A, 8 6BR^8 6C»475 

<^>h-fe>-y-w«iui««Tfts. s»ffl»8 4rt©je 

?B{H« 8 8 teitteK^e 8 X, 6 8 YcoJS^fSS^^ 
To «tB«*8 6 BMMf 6 8 XTl«*4frSns 

<g«£^u «u««8 ectiti**^ 6 8 Y-eai«« 

tff$n5(S«*/Tt. £/i> ^I18 6AH £XA 
W01/yXhl/-y3> (2*3^ frit) ^tt&'J-T S/r#) 

kh^sk^ 6 8 x, 6 8 Y<Dmyj-vmmmm^ti^>m^L 

[ 0 0 5 2] 0 4tr*3tiT, ^t±l®^8 6 A- 8 6 C(C 50 



HmW- 1 0 - 1 7 2 9 0 0 

tt^n^n©s«WT^ai3ns9xA^— ^^ig^eg 

[ 0 0 5 3] gp ^ffiM^8 6 BTttX^rfijIziffS; t* 
yftM$nfc7>f > ■ 7> K ■ 7^-X/^-> 

ft. ft*I^8 6 CTtiYJf6]l:3r£t°7f TM^tl 
Acb/S A°^->9 0 Y^ttisns. MtCt£fcM*£8 

6 ATrtS^^^X • -f > • ^7^XH^)^XA?-^ 

9 2b £ftm<Dtfy#7>9 2 a 

[0 0 5 4] &*3, L/S A^— >9 OX, 9 0 Y, R 
Zf^ — {7 9 2 tt^-ft-^tU tflAtfig 5 iC^ftScfc^ 

[0 0 5 5] E^Cl, V U — ->3 >£>st$Jte, ffi 

tif 6 8x, 6 8Y (m2#Ba) ^ft^ft 

So 

[0 0 5 6] H6I1 8 4 ft<D&thm& 8 6 A 

— 86 co-tn-^ntziJK^nsjss^sfeaiflaoA^— > 

t8 1 A-8 lC^L^fe©!^^ d£7>E!6{r^^ 
ns<t-5tc, «U««8 6 A- 8 6 CtD^rtl^tUZ&m 

^n^js^atufflo)^^— >«8 ia-81 ctt, 

[0057] znms* ^nz><Dmn$->te^ft^ti 
o^ttiM^F^T^tb$ns^x/\^-/7 txitsM 

So Jtt43, jS^tBfflCOA^ — >ttl*©^U ^ KA^ 

[0 0 5 8] H7t3tt, 13 6 <Dm&tkitim<D&rt* — > 
fclZttfolsT* ^-f >"tr>if7 8 (H3#8a) COg^M 

7 8 a izm&Bzn&M&M&mv^i? 8 2 a- 

8 2C^SSTt^. CCOISI 7 iZtel^T, ^-f>-fe>-tf- 

7 8 0§7tM7 8 a\Z\*XWTJJ5&l\Zft-DTStXm¥tfi 

8 2 a- 8 2 c^n-ens&sffiKtciftjKsns. a 
^->i82A~82 ctt-5-n-?n*aiu3?iPi(c»fSt: 

V^T^/$$ftJt^fJgA^ — >&OT, ^<>-fe>it7 
8 J; 0 3 ft SJt^ff -Sf £ 7 7 *f ;* > h ffli^z ^ 

hi 8 (0 1#RB) TMSTSC<ht3J:0, A^ — >^ 

8 2 a- 8 2 c<DXWuftfa<DtiLmtfi*n^n7gtitobn 

So 

[0 0 5 9] /^->*8 2 A©S2PttBtC»-rSU3br 
froteg-rnSu A^*e^SC(h(Cci:0^XA^-^ 9 

2 (0 4#Ha) ^»££$nfc^XAW±O«*0DZ^[6l 

©fiBfni^ttiissns. y\°^->S8 2 bw5¥& 

0, L/SA'^->90X (BI4#Dg) ^JgfiE^nfc^ 
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x/\w±flD««©z5?ifiiofi[ii-rna^tts*ti'2). a 

u C£3R«&££<hl;:cfc!K L/S/^->90Y (0 4 
[ 0 0 6 0] ^-f >-tr>-tt7 8±^*sttsS2p 

[0 0 6 1 ] F I A^077^f>> hi3>-y-^^^tC 
tt. WA««lfl*«8 6BrtlCi*|l7-^SFP (0 1 
#03) c^S^V-^^iESLT, gtpv-^FP^Z 
^f^cOffiBS^bS^tt^SSV^-^^Jiflk*^ 6 8 

T£o ^£^j£ttfflffl(OA* — ><B«8 1 B£S*pv 

/^->|8 2B«m *©£:#a>^-f >ir>-y- 

7 8 _tT<9A^ — >^8 2 BCDffiB*/^ — >»8 2 B 

<DmmiiLWt-rz>« n$—>&% 2 a, 8 2 c^f^c: 

[0 0 6 2] 35: 43, >±>V7 8 ^LTte, U^ft 

^^P^ffis^-r >(7)iii*^iE5>Jsnfc— a^2*7c}f 

^.fcSKlLTfcJ;^. H7 0U^Ifi3t3SE^rpI 

■y-7 8(7>S5tffi<Z>ga*-iBHLTt>«J:^ 0 
[0063] ^UT, i3 f~:fc^T> nmvyXA 8 & 
U>X» 5 0 <D^i&3kV>OX.J\Wfr£>^<1 >iz>^7 

a-ucoi/t 2 ^^n^n^x/\w±co*fj^*r^>v 
f ^t, ^xA^-^offiBSrftta-rsa'&fctt. 

8 6 o ^-n-^nniHi^tc^x/NT-^ 9 0 

^J5ESnfc'?X^W±CDffi«t3^l/iT|pIRF^^*— *^ 
&BS:&ajT#5<0T, ^XA^ — ^OfiB^ffii^ra* 

[0 0 6 4] MlC^&ttS^SSfi&SKte, y^-r^>h 

I C J: D * - h 7 # - # ^ £ $ h t £ i o \z L T fe <fc ^ o 

[0065] ±m<D&v\zLTmf&2ntz*mm 



( 8 ) n®W 1 0 - 1 7 2 9 0 0 

4 4 4 2 9^l:B8SSnT^5«t^&, ^XAW±C0 

[0 0 6 6] ^ii^r, g&StLT^ia^tDU^JUB! 

[0 0 6 7] tfc&iz, ^mmmw2 4t?n 

« F P P L CDTtC&gT £ cfc -5 (-BK)& 2 

2 ^LTXY7f-y 1 2 <h— #WKB*»# 1 4 

rtffl^^EU HEft-TS. ^mwmW: 2 4 rmaqs 

P^X'JXA^ 7-32 (£>T (ir>-tf^LX^ 
h 1 6 rt©77-f * > Kir>1tG>8ltti<g*) Ictefifs 
"5 Id* WW)??* 2 2 ^btXY7f-y 1 2 £— 
<?0 K:Sttsf& 1 4 ^KU d©i:#^ir>-thrL- ^ K i 6 
ftcOZ ^-f * > h 7^ U— -tf^P^ft 2 0<Dffi 

- >r > x * m m ae ^ *5 ^ t t> m <d m yt m m t m 

[0 0 6 8] ^^JfP^S2 4T11 <)XAW± 

CD^^^^^cIt^, Miif7^^Ll 5igg^^) 

^ > hffl X*A5 7-32 

tti«S«) {:Mt§cfc7l:U- tfT^ft2 oc^tii^^^ 

56L^^, U-1fT^ff2 0^tU^^y7'fy>h-tr> 
+t^ffi*<htcS^^^T#^XA^-^<offiB*je^«tts 
^&i/—^>7,\zWfT'TZ><. 
[0 0 6 9] Z.om. ±»fflgg2 4T11 *")IA7 

^n^ncDv-^^coz^^^&e-rna (^^*- 

■tt*^F^ft2 0 <D&t)lzm^^T^-2iiLW<Dtfith$:m : f 

t&o cicDct 5«*-rn«, 77<^>h-7-^ofii^ 
5^ m <d mm&vm tuz>» 
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[0 0 7 0] ^ft]ftPgg2 4Ttt±3i<Z)J:-5^L 

T, «fSBBB6 1 -4 4 4 2 9 ^KBifflKBBSSnS * 
/hS*ffiS:ffl^fc*EffhSiaS (^to*5EGA«S) \Z<£ 

[0 0 7 1] ±'SSffl)gfi4 4T'(i±fB^T^ 

>ft«iB*i»C»^T. S^ayMS* 1 

P L ©Tl:«*ttlft«) S n & J: 5 l:B» 

4^fiMSJ^T^ ( hIHIP#{i^F[^^^?4Alt7 , 6S:(^^ 

fr^Dis* y?<Dmm$:fflffl^X. Kfi# 1 8 O^-^rv tT 

[0 0 7 2] cn^"C©K^^6?Be»^&J:3fc. #^ 
jffiJKSBT.^ Hfr^bfcT^-f ;* > K-fe>-y- (3 0 — 6 
6, 6 8 X, 6 8 Y) t77^^>hflfli-7M 8 

* — #X-tr>~tf (3 2, 3 8 — 5 2, 7 0 — 78) 
n-B 1 4 <fcSB»* 2 2 t^fflfflgfi 2 4 taot^If 
R*««lJBKStt, S6(c£#Jfl?iKfli2 4ir«fcoT»»3=S 

[0 0 7 3] K±tBWb&i3^ *%tlH?ffi<Dflrft£ 

g 1 0 t;:J:£><h, ^> h-tr>1i-i^^— ^JXir> 

JK o«/Wi«©T 7 x — * * S £ 7 * — * Xir >+>-Tfi! 

[0 0 7 4] &0^/\^-?<D&mitm\Z9tiL-o 

^ — £ffiB<B«ai«:|gfT?"£G>^ EGAtCcfcO^X/N 
±(Di£i/a v h««<BE?U^— ^£*#5JSk:, HO© 

N^-^<7M£B<B«ttJ^S©*#->3 >y HBE^'Jco 



(9) 1 0 - 1 7 2 9 0 0 

[0 0 7 5] fLT, ClOStSSnfc^B -/ hfi*C0E 

70 [0 0 7 6] t>^-yhl66«fifS77 
X4 8 **atCfflliS«fiET*^>Cl<i:3&^6, ^mttmu 

lr *k j&tt HI © JB »rt*«HH S n £ . 

[0 0 7 7] £Ac, ^^--^^-fe>^^rtS^-r^^ffi^ 
W(C^x/\W^e<Z)S»3t€rS7tTSIR(r, COM 

[0 0 7 8] &*3* ±faniffi««"C«, x^-y^ h£ 
«ttffi-e-eo{£B«tB«r)ii^fT^, -^otefittmje*7&* 

»^^S^SffiB«moiStc*J|ffTSi&S*^^<OT^ 

[0079] $Ltz. ±mmmw^m<DF i a^coz^-t > 

40 > h-t>-y-*«JBS"rst»«3g^ 6 8 X, 6 8 Y(EI2# 
BB) tt^^U>X4 8<D«»i*i©|B|—t5B : &JB*U, ± 

Iffel)^ »«S?6 8 X, 6 8 Y4)#*t<gi$SHgfls:£ 

[0 0 8 0] ^^c, ffilA«BI4 (C^SnStt£B«Btt8 6 

«Sj*«Ulffl/^^ — > 8 0 B«n©«jft*ttJffl^^ — >8 
OA. 8 0 CS^FH^^^^^^fiJ: DI^LAcO, ^ 
MM/^->8 0A, 8 0B, 8 0C^icBSB^fflO 

so ytm^m\zmn. znz(DytM<D$£yt$:fflmTz>zL£\z 



(10) 



4* BB¥ 1 0 - 1 7 2 9 0 0 
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^->8oa, 8 ob, 8 o coii-rnAM^a-rsfi 

[0 0 8 1 ] ±g5^Jfi^-Ctt, 7^<^>h 

I A (Laser Interlerometric Alignment ) JS©7 7 
-f ^> h"te>U-S>L S A (Laser Step Alignment) 

I A5R<tS:ffl*'&t> : &TraB*twfflU^*'&Jwtt, 0 2 <D 
5^ — 6 2 t'J U>X6 4t(75Pfl«z:, LIA^^ft 
ffl L fc t S ^>X A WTjEJt b T < S tf 3tt S * y h 

[0 0 8 2] 

£ k «« i~ mft-r & z. t * -5 <h t ^ & 

[0 0 8 3] Sfc, HI*3H2K:8E«<0»W»Cckn«, ± 
[0 0 8 4] »*3B3«CB3«©*M»C«tntf. 
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SCi:36^pItet&Si:l.^Sft*fc&-5, 
[0®cofg5m&ta^] 

i ] -m&mmjzm&m^m<Dmmffif&&^-rm 
[0 2] 0 i *©-fc>-y-3.-— y h(7>«fiES:S"r^ffiiaT 

[0 3] m2fy<D7*~XX±>V<Dffif&&mmWlZ7r; 

i<? [04] ^7XAi:'e*f»U'>x<7)«ifrt{cies^ns7 p 

[0 5] ffifi-&t)-&ffl(7)V — i7^}gj5E$tlS^X/\±6C) 
M^CD— #J £ ^Tffi;*: 0 T & Z> . 
[06] 04 fc^Lfc7^<*> hi:>i*<z>|ftai««© 

[0 7] 7<>-fe>-9-_btwS*g«$ns«$*Tt6^cia 

20 1 0 «%%B 

1 4 

16 t>n-7h C7^-f ^> h-fe>-tf\ ^j- — # 
x-t>lt) 

18 j* > hfR|»3.x-/ N 

2 2 mm^ 

2 4 ±ffi«^d 

4 8 nmi'>x (Mmyt^ih) 

7 8 wt^nm 

8 6 B, 8 6 C «ttSfig« 

30 9 OX, 9 0Y FIASffl©L/S;^-> 

r i^^i/ (^*#) 

P L S«3tt<£* 
SA y 3 ^hfi« 



[0 4] 



[0 5] 



[07] 




J 



~1 



L 



MAa. 



82C 82B 82A 



.u, DBQD dad 

! ! f 1 1 



TTrrrZ. 

I I uC uB uA u 



78 78a 



